Role of individual histone tyrosines in the formation of the nucleosome complex.
We have determined the accessibility of histone tyrosine residues to react with p-nitrobenzenesulfonyl fluoride (NBSF) in intact nuclei, salt-dissociated nucleosomes, isolated histone complexes, and individual core histones. Of the 15 core histone tyrosine residues, 13 are inaccessible in native nucleosomes; only Tyr121 near the C-terminus of H2B is fully accessible, and Tyr54 of H3 is partially accessible under near-physiological conditions. When H1 and the basic N-terminal tails of the core histones are dissociated from the DNA by treating nuclei with 0.4 and 0.8 M NaCl, the two tyrosines which are adjacent to the basic regions of H2B and H3 become accessible as well. This indicates that these tyrosine residues may be involved in histone-DNA interactions, either directly or indirectly. When the H2A-H2B dimers are dissociated from the chromatin by raising the NaCl concentration to 1.2 M, three to four tyrosines located in the structured regions of H2B and H4 are exposed, suggesting that these tyrosine residues may be located at the dimer-tetramer interface. Dissociating all the histones from the DNA at an even higher ionic strength as a mixture of dimers, tetramers, and octamers does not change the pattern of Tyr exposure, but reduces the reactivity of the tyrosines at the dimer-tetramer interface as would be expected from the reassociation of H2A-H2B dimers and H3-H4 tetramers.(ABSTRACT TRUNCATED AT 250 WORDS)